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(57)Abstract s /'■^ 3 3 ■-'^r. 

PROBLEM TO BE SOLVED: To provide a method by 
which a sertiiconductor light emitting element that 
can reduce the surface levels of the end faces of a 
resonator and can improve the optical loss level, 
reliability, and characteristics of the resonator can be 
manufactured. 

SOLUTION: In a method for manufacturing an AIGaAs 
semiconductor laser having a window structure, oxide 
films are removed from the end faces 8 of a resonator 
by heat-treating the end faces 8 in a phosphorus- 
containing atmosphere and, at the same time, the end 
faces 8 are nonactivated by forming phosphorus 
adsorbing layers 10 after the end faces 8 are formed 
in a semiconductor layer constituting a laser 
structure. After the phosphorus adsorbing layers 10 
are removed from the end faces 8 in a MOCVD(metal 
organic chemical vapor deposition) system. Alx3Ga1- 
x3As films 1 1 which become window layers are 
continuously formed on the end faces 8. It is possible 
to treat the end faces 8 with plasma in the phosphorus-containing atmosphere instead of 
heat-treating the end faces 8 in the same atmosphere. At the time of forming window layers 
composed of AIGalnP films on the end faces 8, it is possible to grow substantial AIGalnP 
films by introducing all raw materials used for the growth of AIGalnP to the MOCVD system 
after a phosphorus-containing raw material of the raw materials is introduced to the system 
for a prescribed period of time. 
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s^-r* km. m^ma i v ymm i o k-ji 

tdSlk'il.A 1 .3Ga,.,3AsKl imm-i>. « 

LTt><^V\ ^^S^^.atCA l Gal nPil«>J^^$ 
MOCVDSSrttS, A 1 Ga I 
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1 1 1 -ym.^mmmtdimmm n-vm 
it-^mm^(>^j:i> z b tmsLb-fi^mm i ms^ 

b-rm^immmmmm'?<o^-m.. 

a ymtt:ii±3imm&tixm.b m-<o!mm 
■W7i:oizttizbimLb't&mtmim&<nmi 

Wkt.t:.\t}^sm^ifemhJM.b^^~<rmm-^ 
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wmm^^^hiMb. 

mhJMb. 
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<0^!^^:•^T 3 i 0 fc tJt i 1 1 
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-i^3ymti\timmm$i.thimbin-<m 
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y^x. ir-i/^ y-TT-f A-T itX7 ^ y^xttiiiz 
imm2i] mLtizmsFFtmmm-im 

M^tSriie^fv i^^-i^aymtt:(i±MSSSmmM<0 

[aWl«22.1 ±E^«c«»4I I I-VfiHk^fljiii 
9»i^liB^JRI I I -VM:'^4«{4Q^<^>S:i 

mm. .. 

[ift^23] l^^tlffidtT^lSUyi^^tfl I 
2 4 ] ISiSSaiiA 1 G a I n P^)>^^& ^ 

urn. 

im$^2 5 ] Jieu y^isttMmii. y *xy 1 y 
ifxttAif-i^-^ itX7 4 yiix-Chh 

itsitafct«it«3H2 immmmtKs^m 
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[0001] 
[0002] 

[«e*<^)S«i ¥«*u-f fc4}viTa> 
wmixim^£^. \^mimsm (cod, cs- 
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ffcrfcV^T.Ii. CODP'<</US'|Sl±$-a- 

[0004] 
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kLr. SSSI (S) &#tf}S}S^fflV^rj«i«SOT$r'> 

»2$80971#) *^Stir Vv&^ 

[0 00 6] L*'L=5:ii<<o; mtfAIGaAsJlMii^* 
«cl'-ifJ?»A 1 Ga I nPiiMf^ttU-T-riOid'Sf I I 

\-'^im^ii^mmfk\yrtmmv-^^\-^x. 

[0 0 0 7] '!'XrhJS31fcfflV>^,it^,a@l$r 
*4. ^ftP-iffcfcVxTJi. a«. ffl^OS 
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^rl.«Stoimftl$fal$^*:S i t J: -^XU-Ym 
^^mi,iHi.^xmmm.ti>t:iihlf:. ^tt 

[0 0 08] itiifi-yx. :imw)m\i. mm 

[0009] 

m^hiMb. mmTimim^-th^^mizi^ 

[0 0 10] C<0»Hg<7)S2(?5^BaKJ:5i|i««c5B»3g 

tmtz^&^smmm-hxmt . '^mm%: v y 

[0 0 1 1 i ztowMmsmmziimfkm^ 

mm^^-^hxmt. mmf^mi:m&th¥^ 
miz^s^imim&i'&xmt. m 

x'hh. 

[0012] iOftsatfel^T; 

i^imii. ^ic<bh. msLijnmimmoimi 

<^9yyYlSh. C<7)±<^tt®t. ;o±Oll2»t8 



m\^x%iS.\\ iif. I ii-vmt-^m-w^ 

Ga. A K - I life j;WCg)!»>f>*48PJ: OS«ix:t 
*-^:<fcfc-^c^I I immt. AsHklfPipti 

=5:1.. ife. 1 1 -vmt-^mmmi. g 

^irS. t^*>*>, ico^&Has Miff, 3te-r-^;^^'ilS 
«3i5^t'fc:fflV^^tt6A 1 Ga AsJRjp»#:^3fc3l^i 
■'?#feSBfe»ill&SrA 1 Ga I fi P¥««:«3fc3R^<?M^ 
tt55f&, :g«^<7)Ga I nAs5Riii««c563felg*4'I 

[0013] iO^KfeV^r, /-ty >"<,->■ 9 VK<0 
. WHfc LT«; ff!l;Hf A 1 J O, , SiO, . Sij N 

offiisft UTfi, ffiiwimjf 1 1 1 -vm^-^m 

[0014] zffimmico^mzisi^-t. ^^m^ 
m^^jy^isti^mi.'i'Ximm-hxmii. imizn 

. [0 015] z<^^mni<rmmzi^^^x . ^^ssi 
m?:vyi:-kttmsii,<^wmthxmt\ 

'>xi>i^\ j^siSiffl^uy^irtfSiB^^tiswsi 

sjisji. mta. j^'/i^'<-i^aytSitt:imsK^& 
^(ommxm^LXfryzkm'^h. " 
[0016] :immmi(^m^ti\'^x\i. #ss 

tyty j^/<_j^ 3 ymtiiism^mrrhmz. m 
mmtztimLt:*jyi:tmLt{,tv\ msuimiz 

mLfc^ymm. mas, msnM^bx^jyi: 

i^ismtzmvti^jyii^ ^^(S^mimA 

mtw tfa. mmmicn9Lt:Vyim£Lit 
a. mmmmizj'fy=^<->'a yRtyiOsgm^fm 
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tixntm-ffimmTnd^. zix^(7)xm. 

10 017] ;ii7)m<Dm20mi&ti^^x. mm 
mvy^-tttmsssf^trr^x-vmthxmi^ n 

[00181 ifl5«BBo»2<^«fciJv^T, mm 
mivyt-ktsnmsn<¥-cr^x-7mthxmt. « 

msmi^f-^'y ><'^-if'Bymtti\mmmi&ti>x 

•«Tr>T t i V imm<^^ 'J i^i&*ti3S^?f -cr 

mtiiismmmi>xnkm-<nm^^oiii 

[0 0191 C-«556!aoll2<^Hgjst5v^T«. 

mmivyi'ktj^mu^xryx-^m.i-t:^. m 
mmizf^yiy^-i^ay^siAitiims^mm-hm 

mmiizmLiivym^ii. mta. mi^isamL 
x^yim^^hztizi ^^T^bimt^hh. 

kS:is±-t&m^3b>^« mmm^^jy^iittnmsi, 
\issJsmm-i>xMoo*>. ^tt< b %>mmw& 

[00 201 z.<rmm%\<rim^i.if%-2.<rm9IR- 
fev^Ts y ^'i&AOSHatt. Mitf . y^7a < yf} 
f-i/^^j-n-iv-ptxy '(y^xt.ti\i:.ixh 



.3<o^jk:fev>T. y>'*t'tfjsm. mtis. y*x 
[0021] m<ns: 0 \izim.^tdtz.omfmmi <n 

z.bmth. tit. 'mmm^^Mi^<6^^M^ 
ffitdiuviW^L. z.fi\,z^'>xm^mmy\^ 

[ Q 0 2 2 ] m^x 0 i,zn^itifiZffmmm2o 

•cr7x-7«!Ei-r s ; k i 0 . ms^wzm&zti 
tzmmm^^tihcoxu immm<mmmii& 

fiSS®K«yy*«#«L. C:*l.fcJ:r>T^^^«ffi*« 

[0023] iiizm&^tiJizcfMmms<o 
mh^^^fUi^K-i^aymttiimmcMtzv 

^^j^yUK-i^a ymtzimJSmiitS^cnfsmsfy 

tcm(mim^^ti,S><OX\ StpS^«0St5*KS:(S 
m-i'MbifiX^i,., ifc. ^^SSi8®*»fe<^KfliBlo 
l»*f:. ''•?'yJ"<-J^a,>'P*7fe«l®8<0®«kl&H- 

[00241 . " 

[002 5 ] i-f s CO^WS 1 (mmBizr3\>-'X 
^g:;&t£i&..^»BISiSBC3Sffiai&^&A 1 QaAs 
h. Z.<f>AlG&Asmmi^U^-fii: DH (Double 
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Heterostructure) Igfi^r^ffS. 131 --04 lis 
[ 0 0 2 6 ] C: com 1 (Tm&fm^t^ 

Ms ^^k^mm (MocvD ) ftfcri 1). h 

KJi2. T>K-rt7)Al,tGai.,jAsigtt®3. P 
MAl ,iCja,-,iAs^5y KJB4J3J:tXpMGaAs 

ai„,iAs^'7vKii2*jit/pMA l,jGai_,i As 
^7vF®4(Ci5ft^AlfflffcH:xli:. Al^jGa 

i^xiAs'mm3^mhK\m&j^2b\t. o^x 

tXx20-M$:^(fl.fc\ xl = 0. 5\ x2 = 0. 1 
T*4. t-ht, nMAl.iGa,:,iAs:5'$yHJi2(C 

nM:i^i»fcLf0!i;e.tfSit3t«Se*#X§- 
fl> P^A i ,1 G ai.,i*A s 5 7 Kl4fecttf pMG 
aAs^«\^^x7"15t:<i. pS^ifetLtmJIZn 

[00273 ac^. aiBfc^J:3t2. pffiGaAs 
^f-^ 'yr® 5^O^ilffc0!li(f S i O'j K^S i NR^ifB 

0 pSA 1 „ G ai_,i A s 7 'y H14OJi$^rm<0^ 
^c'^g^i&^TX'yf-v/L. pMAl,iGai..iAs^ 
5>y Hii40±jigP. pMGaAs^-t^-yr^5*--jr 

t?)MiiO^:«-^rilV>atri o (CnSG a A s^SgSBK^gif 
6S:^S$-fr-5. i^0nSGaAsS^$fe^6tiJi. . 

I0 0 2 93<>:(2. a2A(i^i3tC. pSGaAs 

=5f^'yr;i5iDj:tXnSGaAs«jaS%5g®6 (@2A 

[0 0 3 03 Kt-. mEfcr^i-stc. rtx^it^ 

■^y^ CftlE) nSGaAstSSSK^Ji 
6. pSGaAs^-^^raS. pSAI,iGaj.,,A * 
s^^yYMA^ Al,2Gai.„AsgffiS3ijJ:tXn 



SAl,jGa,-,,Asi:^5yKS2t. nSGaAsS 
nm^ksWRlifimUfO, Sjuiriggx^y^y^ 

^:l>i«Sfflffl8:)!?f®K$ii|>. ^iOftiEOXyf-v 

[0031 itt-t.- ttih<7ynm^msij^mt 

^ay:Ly^yif\±^ -flfcicMOCVDj&^MBgftteJfc 
8*qa!fl:§ii&, t3t:. ^ifi»S®8(^^«. 

fihif. mimm^xM. ^SJite8(cj^fig$iut 

[0032] <Xte. ±a^J: •342ftffig^6o?g«3s 
r^T-»^«®OnMGaAs^li&. fij^itf. Sij^^ 

Hs ) :$^--i>'^ y-y'f";l.7:i-;^7-f y (TB 

t^^!^^X'mmth, ^offi&33Mli. M;itf. pS 
A I ,j G ai.,1 A s 9y y HJi4^nMA 1 ,i Gai.^j 
As ^y -ym^mX^tifc^msi^. AUtG^ 

ifsootiirt^sft) iKim^mx^ndntrnt 

fcUTPHaXfi^SrMvv 1 0 Oto r r . ^ 
6 5 otifc-rs . ^:c0^t'^7)^!y5^frC^S^ 
mtM. itfc§i^®8fc:jftiK^Ji'Ha:+iETJiS 

«^OiMl:ffi93WgaSnTV^^*&T. »2 0-^3 0«' 

ic^jym^u mmmQi^oy^^^ximm 
m'sitzmtxK^ib^i^tih. mi oii. tico* 

SS«ffi8fc:ft3tL>:i «jyco® ( 

mitm±t^mmbLxmti. '^j::h. 



(7) ffi200 0-8286 3 (P2 0 0 0-82 85 



m&^iii>if, H3Afrci3V^TIi:> i^M^mm 
^«Ssa®8(cffi^L3t >J y(0-§if3^u^^m^m& 

co-^i)^^j>{mThiA\^ G^i., As, Pi-, a 

[0033] lite . Jii^co J: d ^^SISSB8«>4.Rfb 
'!-0*iiSU/;::4Mt\ ff»i.{fMOCVDSiatC!8A-r 

011^;^. paAl,iGai-uAs^7yHJa4^n 
SA 1 ,1 As ^5 HJi2liSjEA$*i3t^««l 

ill 0 ^:^timiCi±mi^^:4 0 0-5 0 Q-Ci: 
(CJ^fi£$iutA 1 . Gil-, As, Pj.y Ji^GaAs 

^mmmmaitzmtti^jy 

10034] mtX. -ex^7^«;gvx^fc 

agffi8$^-^tf±®(C^fc^&A l,3Gai.,3AsKl 
1 SfiEi^Sl^i* . . Z(OA 1 «3 G ai A s JH 1 1 i: LT 
(i. ^^fiS»iK8*>^aatSii5W-1f5KS'iaiRt«rv^ 
Al,2Gai..jAsigtte3J:0^<>'H'¥'V-y 
r;trf:*:#V^feO*^fflV\4>^l|». i^hiy. Al.sGa 

i. jgAsffil lfei5««Alffl^x3l±. Al,jGa 
i-,aAsattS3fcfeJt&A lffijjEiex2i:Ora(w. 0 
^x2<x3^V^^J8«SrmL. -:M$r.^f S t x 3 
= 0. ^OAI,3Gai.,3Asffil lc7)gS 

ii. Witf3 0 Q nmTfc4>, ^liZ^t^ A 1 ^3 
Gai_,3 A sm 1 liXyf->^^<lSB5tciiJK«$:*L^ 

@3Bi2i5viTti. m^tsm&i^m&^txfzA 1 

laGaii-.gAsffil l^O^^^g-^i Cl^OAljaG 
ai-isAsRl l<7)&'^^^xm>flh^jy«MJB 
10(7)miXmit. SffiSag^rA.l^aGai-.sAsffil 

[ 0 0 3 5 ] ftfcs a4^'r<l: 7 

pMGaAs^-^yrg5iJ<i:tXnSGaA 



i/P t / A u SSicT) i -5 p 1 2 S-jgife-rs 
ft^C. mtfS^^ffittiO. nSGaAs^lcO 
Scitc A u G ^/N i XA uSfiiO J: 5 *nffllSS l 3 

[0036] ^(^. 1^(02: 0 ^U^f1S^<m&^ 

tif::nmG^Asmii^^-mzm:t&tmz. n 

WN'-^f^.yr^t-f6::i:fcJ:0. BW^^&AiGa 

A s mmwu-i'im^^i . 

[0037] fiLt. :imicommm\,zxmf. 

It. ^i^^s^vy^^timm^ximmtiz 
tiz^y). ^msimsizmmixfzmim9tm£^ 

htii^. ^m^s(,zmmm'htT(^mz. 
mmms mmmtitz:. t m±th ^ t ^^rt^ 

[0 0 38] tfz. c<^mi(7Mmmizm^x\^. m 

@t^j:lA 1 ,3 Gai.,g A sMl 1 ^^^^^il-^Wl. 

Moc vD^iMrtf u y^m^itxi^imsij^io 
u ymm i Q^^s-r^ j: p ltv^s zm' 

^ 1 1 1 -vm.'^^mi'^^^yh^^mix'm 
hi. 

[003 9] ^}^. z.cy^i<rmmm^h\'^x\t. s 

Stt^b^jK. i^^^i:imL'^ix\,z<\^b\i^omW^tf^ 

K9«f»*L3fe«. t:m^mmgi;L^^\^{zm 

[004 0 ] zcorn 1 cOlliftJgHliz:feV>t<i. Ix 
^M^(r:^^^^^iiJ::t?jl^i-'Yy^<^-^l^^m^'^t:^ 

i^^oic. ^mm^vy^ttf^mi^^tmm 
z biiz^r>xmsmmfp^mji^im^^h.h t 
i^^. Mmif^^.tij;:mi^mmvjy^zi:^ 
ximMi^imit9m<i^t^£iit^^ 
i^oit. nmsi^:mixmimm:^^mi 

[0041] ifcfc:. z<r^m2ff)mmmiz^\rt: 
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<i:tXj^fi^S8(dglt=SrS A 1 ,30 ai..3A sffil 

[0042] t*jb*>. cm2<^tmsmmhim 

ocvDiiSf«jfc08ttrpH3 ^ffx'&mxh. mum 
1 cmmmzmttmnKc^x^mmm m 

^fmB^vymmotfim^fii (@3a# 
mitmtz. naGaAs^rsrjigsL-ty 

©tJilOSr^Lm MOCVDffitcAO, J^SS 
«SB8K:^i:%«Al,3Gai.,aAsfil 

[0 0 4 3] ;<?>^< ffil<^llfSg®fcJ:5iti^«tl/— 

aA s»ip«*V-1f i&^S-«r*. 
[0 044] ;om20||JS}B®KJ:Wf. SlOHifi 

^UV,^^0^^«T1!!iiI|ia-r«>Xg <«gSS4iffl8 

8£gi«iB8c#«L«i; yfmtiixniiAviMm 

SM 8 t S A 1 , 3 G a , . i 3 A s S 1 1 SrJg^t 

T-^»!^-r&XS]!i>4.|^iSS8(c:^2:s^6 A 1 .3 
Gai.,8AsRl li:m:thXm^-C<r)-»03LU 

1 0 b 4 5 J »c(2, iffm^m3(!mmmiz-^\yc 

^mth. J:iStf9gl45iVm2P)l6teJ^fe*5VvT 
C<^®3<0|Q6}gffiK.*}V>ta. ^«iSSi5S:'J 



[0046] t^fc^ , Com3 c'JlliK^®*: J: 

ffljt«r»)Sf &ims«:iik:^tssffiffi8 immt&xm 

i<«>7*9X^«81«. pSAl jidJai.., 
A s ^ 9 7 HJg4 ^ n S A 1 , i G a 1 . , i A s 9 -/ H Ji 
2 fc«:AS*lfc3f*fi«l!i*. A 1 . , G a, , A s gHiJB3 

(PHj ) ^fflK ffiA&lOOTorr, S^iSSife 
260'Ckt6. £*tfcJ:»), SltfDllJSJgffi^^SHS A 
f^^tt-tlBiac, i««ffi8*>^,gKkK9*m*§it 

yvesmi omm^n^ ^j^mamyizji-ox. 

[004 7]iiCte, H3Ate^1-ttll(!5nSGaAsS 

numK^mmmtzmitmrnv:. nMGaAss 

« ll&MS LT U y Sr#*SS*S C t J: -5 T^^SSSg 
®8fcJgBl$*i:tU>r®!t«10S:^L^«. MOC 
VD&fc-i 0^^«ffi8l£SSt*S A 1 ,3 GSi-.. 
AsRl (@3B$S!i) . 

[0 04 8] mi<7)msm&icj:&^^^u- 
[0049] :^ms^!mg&B^zxili^. miff)m 

m8i>^(,<r)fmm9n«m< minmsmi&it^x- 

[ 0 0 5 0 1 ; <omm4 msmi&iz-o\,^x 
mmr&. <Iom4<ol^teJg®cfev^t^i. ^^s® 

S«S-«M!Jt^t> { A 1 j2Gai.,j A sSl4a3 i ')>'< 

[ 0 0 5 1 ] tsSr*>^». 2<DS4<0l?tejgS5(£J:4iN» 
flew— fOSJSrttfctJV^TJi. Sl<0|Q6^tei4 

*TffoJ5:«, @2Btc5Tr«®WnSGaAsSffil 
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l&1SSSii^t^±mffZf§M^ IX A 1 Ga I riPKl4 

1 Ga I nPCO^j^Hzm-^^ilims ffSiifhli^f^ 
fU7JV^:^^A (TMA> h!;^f-;^#U»^A (TM 
G) , h U;Kf-;M >'>''»^ A (TM I ) ^kx/y^xy 
(PH3 .) <7)oik. v^ii^tiim. t**>%PH 

. sssa®8**4>s^ki9s?^ts. ^i<7)mi>zmthm 

y^:1^tTJmtLX\±. PH3 t2**i.tTBP^fflv^T 

[0 0 5 21 *KLT, AlGalnPm^&te 
fflvVii>tLl>^Tc7)l^. VihioTMA^ TMG. TM 

ifZ. mmtihA 1 Ga I nPH14tO||«««?Ki&l& 
'no, Z0A\ Gal nPmi 4(r>m^\t. mi\I30 
OnmVlkh. ^r*5. ^ICO^S-g-, AlGaInP]^14 

$ii-6C^t::3Sr*;tjJ. i^OA IGa I nPKl4li«^ 
7C*fcP^^^•CV^^>3t^^); »fciajHi:«i4io*V'ii ii- 
mmt^j:hA i G a,. I liPmiAi^^^-^ hfzisb 
A 1 G4 I.nPcO^;giaK 6 

oor) ^T^^^-^&'iesdsfti}. as. zmms& 

gfcliJV^tli:. S«Saffi$^2 0-3 05i-gST6 0 0X: 
i:T#a$-t^:S±dfc:LTV^|>. L3t;&foT. AlGa 
I n P]^ 1 4 0||^^fi&:^tC^oT^Ti?^l-i»S« 

[0053] cicT)^, IS 1 (^)mj&m\zih^i^u- 
'f<^mk)3&tmmi,zxm^:mbx. mh^iAiG 

a A s ^^^^J-i . . 

[0 0 54] ::<7)m4<ommm(iz^fi\i. mt^j:h 

AlGalnPmi4C6mm:^^\iZ^->X. Al 

Gain P(ogimzm\'^htimm(Oo 'hv y^^tsm 
mi:Rjsm^f,zmism»xti> ^ t ^ j: 5 . ms^ 

M83EpfeS{tH9S-»*-rSCl:*^CS*<BT, glO 
® 83!i^ii>c^KfkK 9 co^fe J:lfStgSiS® 8'vc7)Sl. 
SC:fct:J:D. »2c^^||SBJBtHa«r«;iS^II&£t- 

[005 5] i;}±z<om(r>mmmifZ-:^\^'^xmmz • 



fiZ^m-S^^tl2-o{zLX\^hf)K ifL^li. 4H« 
xl?^df.e/- (MBE) StzJ:>}^^§1ii>i:3t2LT 

[ 0 0 5 6 ] ±3*<0»1 -%-ffi4e^>^fiegffi^2*5V> 
TJi. ^^»Sfflffi8<0»*fl»R<?5J:^f"y^vx^:fc 
LTffiv^/iVX>?7^. *^ffl®8*^i«iSI:;t.|i:7- 
7X-?J!i3it -SfecT^-^X :^ i3 J; t^^^ig® 8 

mmfhn0msr7%9 b Lx»mLx\^hifi^ ms 

msizmm^mi^z^ ^m<o^x^ 
mm'hxmLxhx\^\ 

[0057] Jl^com 1 3 ^Olltfi®®!^ i5 V \ 
Xii, ^mmsiizm&^fifi: »j 1 0 

mxwsmm-i^xoazLxhxw 

[0 0 58] ^3t. ±aoSl-'m4cr)||J6?g,^tci5V> 

t/^. i^mmsiz\i.^ mmazi^tx^^yi^K'^i^sy 
t. ::(oryX^mi,zx->xmim9im^^h:f::^ 

(o^mms m^^tifz v y^mm i o ^m^t^ 
ix^t i ; nr-mmx^m txn o;zt t^x^ a 
[00 5 9] tt^v±M<7>mi'>rM4(7>mtmm\izii\f'^ 
^i^y^fht i 0J^JSM8 m&^hX 0 {z 

'mtizth'^mxhi>. 

Xhl'lz'^WSt:DKim<OA \ GaAs»if^«cU- 
li, S C HltetcOA 1 G a A s ^R^*U-if coSiStC 

3^As^m^^y^-v<7>^\t^. iii-vm 

^^^mmm^t:mii^m3^Tm<7)S^^zmt 
IZibmmXh^. mfWfcli. A 1 Ga I nP«i|i . 
mmM=F. GaInAsiK*«*a5fca^. InP 
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mmi^^mm^F. ^izi:r>x\±. o^nmrnm 
[00 6 1] tf:i. ±Mmi^m4comimmi>zm^ 

^imit. mm. .mi ciizm'j:iiiZ2mB(7)x}^^ 

ifZ. m^itUzXhmw^i^^X ^^y^^ hSiii^ 

IM^^hKh^^mm.. ^^iz\t. MOCVDS 
10062] - 

\i. 7 i^Kr^i^ Bymt tz\immm 

^b^\>z^ mmm^^ixm/7>m,^mi3^v>iz 
x^xi^pm^^^fi. m^^fi\iz<\\imt^j:hf^ib^ 



htxm\t. w^mmm,^^fih::bmit 

tc cJ: hmt:MbLE^nh i a:0*V^fiff3S:AVy l/K 

-i^Bymfz\mmmm'^tbi:i^x^h<7)x\ n 
>v i^K-^i^ 3 ymt tl\imm^m:m(,z^\^ 
ti)ixt. u^t^r^x. mi^^m^<m^i^u-<, 

imi] z(7jm(7)mi<7>^mmi^z^^mn^u-f 

ms] zmfinmi<r>mmmitziiii^i^u-i' 
[H4 ] z</)mm 1 (o^mmifzxt^tiiiu-f' 

1 • • • nMGaAsS^, 2 • • • nMAl,iGa 
i.,,As^^>y Fii, 3- • • A l,,Gai.,,As?Stt 
1. 4 • • • pS[Al,jGai-iiAs^^^y.l<g. 5- 

• • pMGaAs=^-irvr®. 6 • • • nSGaAs® 
SSK«)i. 7 • • • ^X^, 8 • • • 9 • 

• • mm. 1 0 • • • uymm. 1 1 • • • a 1,3 

Gai-,8AsK. 1 2 • • • Pffll®^. 1 3 • • • nffll 
14 • * • AlGaliiPK 
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